

3GPP TSG RAN WG2 Meeting #124                           	    R2-2312928
Chicago, USA, November 13 - 17, 2023    

Agenda item:	7.15.2      
Source:	Qualcomm Incorporated
Title:	Discussion on remaining issues of SL-U 
WID/SID:	NR_SL_enh2 – Release 18
Document for:	Discussion and Decision
Introduction
At RAN2 #123-bis, RAN2 made the following agreements on MCSt for sidelink unlicensed [1].
1. MAC layer, based on UE implementation, decides whether to indicate a “number of consecutive slots for MCSt” larger than 1.
2. MAC layer, based on UE implementation, decides the value of “number of consecutive slots for MCSt”, as long as it meets the CAPC maximum COT duration requirement.
3. For a resource pool configured with PSFCH resource, UE can NOT select consecutive slots (i.e., MCSt) for transmissions of a single TB.
4. In case of MCSt, still rely on the legacy remaining PDB indication from MAC to PHY upon resource (re)selection.
5. RAN2 confirms that only Approach 1 and 2 are supported for MCSt in Rel-18 SL-U

In this contribution, we further discuss remaining issues of MCSt for sidelink unlicensed.
Discussion  
For sidelink data transmission, available data in logical channel(s) triggers a sidelink grant generation. For example, with sidelink resource allocation mode 1, a scheduled sidelink grant may be created by gNB based on the Tx UE’s sidelink buffer status report, i.e., data available with logical channel(s). For another example, with sidelink resource allocation mode 2, a selected sidelink grant may be created by a Tx UE via selecting sidelink resource(s).  
Observation 1. For sidelink data transmission, sidelink grant generation is triggered by the available data in logical channel(s).
An example of data transmission in RA mode 2 is illustrated in Figure 1 for sidelink unlicensed. Based on the data available in logical channel(s), the MAC selects resources from the candidate resources set (SA), provided by the PHY, to create a selected sidelink grant (sl_grant1). The MAC selects logical channels with data available, based on logical channel priority rules, to assemble a MAC PDU (TB1) to fit the sidelink grant and then associates this selected sidelink grant (sl_grant1) with a sidelink process (sl_process1) for the MAC PDU (TB1). Accordingly, PSCCH and PSSCH transmission duration(s) for the MAC PDU may be created by HARQ entity using the selected sidelink grant. Based on the instructions from the MAC, the PHY conducts LBT procedure at the LBT occasion(s) corresponding to the PSCCH and PSSCH transmission duration(s).     



Figure 1 Data Transmission in Mode 2 with SL-U

Observation 2. For sidelink data transmission, a MAC PDU (TB) is assembled based on a sidelink grant.
Observation 3. For sidelink data transmission, a sidelink process with a HARQ buffer is associated with a sidelink grant for a TB.
Resource (re-)selection for MCSt 
At RAN1 #114, RAN1 made the following working assumption and agreement on MCSt [2]. 
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Based on the above RAN1’s working assumption and the agreement, RAN2 needs to discuss the impact to resource selection and reselection in the cases of candidate single-slot resource (Approach 1) and candidate multi-slots resource (approach 2), especially how to use all the single-slot resources of the selected multi-slots candidate for transmission.
Currently, a selected sidelink grant with selected resource(s) (e.g., resources for initial and retransmissions for a TB or resources with SPS reservation for periodic TBs) is created based on the trigger of available data in logical channels and then a MAC PDU or TB is assembled to fit the selected sidelink grant. The selected sidelink grant is then associated with a sidelink process (with a HARQ buffer) by HARQ entity for the MAC PDU or TB. Therefore, different MAC PDUs (TBs) are assembled based on the available sidelink grants. 
Observation 4. For sidelink data transmission, different MAC PDUs (TBs) are assembled based on the available sidelink grants.
For the case of MCSt using multi-slot resource (Approach 2), if one or more slots of a selected multi-slot resource have been used for transmitting a TB, how to fill in the remaining slots of the selected multi-slot resource to ensure consecutive slot transmissions? 
One example is to fill the remaining slots with the same TB; the other example is to fill the remaining slots with different TBs. Filling the remaining slots with the same TB may not be needed especially when the channel conditions are good. Additionally, filling the remaining slots with the same TB defeats the purpose of MCSt which is for improving the system throughput. Therefore, filing the remaining slots with different TBs needs to be discussed.
Based on all above observations, the remaining slots of a sidelink grant may be reassigned to another sidelink with which a MAC PDU or TB may be assembled to use the remaining slots. 
As illustrated in Figure 2, sidelink grant 1 is created with a selected 8-slot resource and then a MAC PDU is assembled (TB1) to fit one slot of sidelink grant 1. After a successful LBT, the TB1 is initially transmitted in slot 3 and blindly retransmitted in slot 4. After the successful initial transmission and retransmission, the HARQ buffer may be flushed and the associated sidelink process associated with the sidelink grant 1 is release. In this case the remaining 4 slots of sidelink grant 1 may be reassigned to sidelink grant 2, i.e., create sidelink grant 2 with the remaining slots, or the sidelink grant 1 is updated with the remaining 4 slots. Based on the 4 remaining slots in sidelink grant 2 or the updated sidelink grant 1, a second MAC PDU (TB2) may be assembled to fit one slot of sidelink grant 2, and a second sidelink process may be associated with the sidelink grant for the second MAC PDU (TB2). Similarly, sidelink grant 3 may be created with the remaining 2 slots and then a third MAC PDU (TB3) may be assembled to fit one slot of sidelink grant 3, and a third sidelink process may be associated with the sidelink grant for the third MAC PDU (TB3). 



Figure 2 Transfer the remaining slots to another sidelink grant
Based on this example, the remaining slots of a multi-slot resource may be used for different TB(s).
Observation 5. For MCSt with multi-slot resource, the remaining slots may be used for different TB(s).
Proposal 1. For MCSt with multi-slot resources, support that remaining slots are used for different TB(s).

For the case of MCSt using single-slot resource (Approach 1), if multiple single-slot resources are adjacent to each other in time within a single-slot candidate resource set, the MAC selects a first single-slot resource for sidelink grant 1 and then assembles a MAC PDU (TB1) for sidelink grant 1. Additionally, the MAC selects a second single-slot resource which immediately follows the first single-slot resource for sidelink grant 2 and then assemble a second MAC PDU (TB2) for sidelink grant 2, for best effort MCSt. 
Based on this example, best effort MCSt may be achieved using single-slot resources adjacent to each other in the single-slot candidate resource set (SA).
Observation 6. For MCSt with single-slot resource, best effort MCSt may be achieved using single-slot resources adjacent to each other, if available in the single-slot candidate resource set (SA).
Proposal 2. For MCSt with single-slot resources, support that adjacent single-slot resources, if available in the single-slot candidate resource set (SA), are selected to create selected sidelink grants for different TBs.

Confirm working assumption
At RAN2 #123-bis, RAN2 made the following working assumption for MCSt [1].
1. Working assumption: Trigger resource (re)selection if all initial transmission and retransmission within MCSt fail due to LBT failure. It should provide minimum specification change.
Using MCSt to improve sidelink throughput, we support the above working assumption.
Proposal 3. Confirm the working Sumption: Trigger resource (re)selection if all initial transmission and retransmission within MCSt fail due to LBT failure. It should provide minimum specification change.
Conclusion
In this contribution, we further discussed remaining issues of MCSt for sidelink unlicensed and concluded with the following observations and proposals.
Observation 1. For sidelink data transmission, sidelink grant generation is triggered by the available data in logical channel(s).
Observation 2. For sidelink data transmission, a MAC PDU (TB) is assembled based on a sidelink grant.
Observation 3. For sidelink data transmission, a sidelink process with a HARQ buffer is associated with a sidelink grant for a TB.
Observation 4. For sidelink data transmission, different MAC PDUs (TBs) are assembled based on the available sidelink grants.
Observation 5. For MCSt with multi-slot resource, the remaining slots may be used for different TB(s).
Proposal 1. For MCSt with multi-slot resources, support that remaining slots are used for different TB(s).
Observation 6. For MCSt with single-slot resource, best effort MCSt may be achieved using single-slot resources adjacent to each other, if available in the single-slot candidate resource set (SA).
Proposal 2. For MCSt with single-slot resources, support that adjacent single-slot resources, if available in the single-slot candidate resource set (SA), are selected to create selected sidelink grants for different TBs.
Proposal 3. Confirm the working Sumption: Trigger resource (re)selection if all initial transmission and retransmission within MCSt fail due to LBT failure. It should provide minimum specification change.
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